Superior vena cava (SVC) syndrome was originally described as being secondary to an infection. Currently, it is almost exclusively secondary to malignancy. A case of SVC syndrome presenting with dyspnea, facial swelling, neck distension and cough developed over a period of 10 days is reported. The approach included imaging studies and tissue diagnosis. Computed tomography scan of the chest revealed a lobulated mass on the right upper chest invading the mediastinum, and cytology obtained from bronchoscopy revealed squamous cell carcinoma. The etiology, diagnosis and treatment modalities of the SVC syndrome are discussed.
S
uperior vena cava (SVC) syndrome occurs in approximately 15,000 people in the United States each year (1) . The syndrome was originally described as being secondary to an infection, such as tuberculosis, or a syphilitic aortic aneurysm (2) (3) (4) . Currently, SVC syndrome is generally due to cancer or thrombotic events.
Most SVC syndromes are associated with advanced malignant diseases that cause invasion of the venous intima or an extrinsic mass effect. Lung, breast and mediastinal neoplasms are common causes of SVC syndrome (1, 3, (5) (6) (7) , with adenocarcinoma of the lung being the most common cause (2, 3, 8) (Table 1) .
Thrombotic causes of SVC syndrome are increasing because of the rise in the use of pacemakers and central venous catheters for access or treatment purposes (1) (2) (3) 9) . SVC syndrome has also been reported secondary to endocardial defibrillator and pacemaker leads (9, 10) , and dialysis catheters (11, 12) . The latter can be aggravated by the placement of an upper extremity arteriovenous graft (11) . The frequent use of central venous cannulations and dialysis catheters has led to increased venous thrombosis with SVC and subclavian obstruction (12) (13) (14) . Other cases of SVC syndrome include aortic pseudoaneurysm (5, 15) and compressive mediastinal hematoma (16) . SVC syndrome is caused by gradual compression of the SVC, leading to edema and retrograde flow, but it can also be caused more abruptly in thrombotic cases (1) . Symptoms may include cough, dyspnea, dysphagia, and swelling or discolouration of the neck, face and upper extremities. Often, collateral venous circulation causes distension of the superficial veins in the chest wall (1, 3, 14, 17) . Although SVC syndrome is a clinical diagnosis, plain radiography, computed tomography (CT) and venography are used for confirmation (1) .
Recommended treatments for cancer-related SVC syndrome include chemotherapy and radiation to reduce the tumour that is causing the obstruction. However, the use of intravenous stents is becoming increasingly common (1). Tissue diagnosis (ie, sputum, cytology, thoracocentesis, bronchoscopy or needle aspiration) is often necessary to direct treatment decisions (1) . Adjunctive therapies include diuretics, corticosteroids, thrombolytics, anticoagulation and elevating the head of the patient's bed (1) .
If thrombosis is found, thrombolysis and anticoagulation may be indicated (2) . Fibrinolytic therapy and endovascular treatment are currently achieving good results via catheterdirected (intraclot) infusion thrombolytic therapy with urokinase (18) .
In cases of compression, dilation and stenting of the SVC may be performed. In some cases, a bypass of the SVC may be indicated (2, 8) . Percutaneous stent placement in malignant cases of SVC syndrome is a simple, safe and effective technique to rapidly relieve SVC syndrome caused by malignant diseases (19) . Alleviation of severe compressive symptoms in a patient with advanced lung carcinoma using tracheal and SVC stents has been reported (20) .
With carcinoma or infection, specific drugs or radiation may be used (2) . Patients with SVC syndrome usually have advanced disease and fewer than 10% survive more than 30 months after treatment (1) .
SVC syndrome can lead to the formation of downhill esophageal varices (11) and pleural effusion (21) . Numerous case reports have described pleural effusions in conjunction with the SVC syndrome. These effusions occur in 60% of SVC syndrome cases (21) . The effusions are small, usually occupying less than one-half of the affected hemithorax, and occur approximately equally on either side or bilaterally. Although previously thought to be largely transudates, a large case series (21) found that 18% of the effusions were chylous, with the remainder being exudates. None of the effusions sampled in the series were transudates. Occluded lymphatic flow from increased hydrostatic pressure in the SVC and left brachiocephalic vein probably contributes to the development of chylous pleural fluid. The pathophysiology of the exudative effusions, however, remains unknown. Many factors, including diuresis, small pulmonary emboli, and the underlying inflammatory or malignant condition all likely contribute. Chylous or exudative pleural effusions occur in most patients with SVC syndrome. The effusions are usually small and resolve upon correction of the underlying SVC obstruction (21) .
CASE PRESENTATION
A 74-year-old Hispanic woman with a medical history of coronary artery disease (CAD) status postmyocardial infarction (MI) (twice), severely depressed systolic function (ejection fraction 25%), ex-chronic smoker and carcinoma of the lung diagnosed in the Dominican Republic in May 2007 presented to the emergency department with the chief complaint of neck swelling for a week and a half, a dry cough and intermittent, nonradiating, epigastric pain lasting 3 min that worsened with exertion and was relieved by rest. Other associated symptoms were weight loss (7 kg in two months), anorexia, weakness, fatigue and early satiety. The patient had had similar symptoms previously, at which time she was found to have a lung mass on chest x-ray ( Figure 1) . On the present occasion, the symptoms were worsening and accompanied by bilateral neck swelling.
In the emergency room, the patient's vital signs were assessed as blood pressure 137/79 mmHg, heart rate 82 beats/min and temperature 36.0°C, and the patient was alert, oriented to person, place and time, and in no distress.
The patient was initially admitted to telemetry under the diagnosis of abnormal electrocardiogram to rule out myocardial infarction.
The patient's surgical history was notable for an appendectomy, and her obstetrical and gynecological history included four pregnancies and four deliveries. She was postmenopausal. A review of her family history revealed her mother had had a cerebrovascular accident.
The review of systems confirmed weakness, weight loss, neck swelling and dyspnea. On physical examination, her pupils were equal, round and reactive to light and accomodation. She had bilateral neck swelling, more so on left than on the right, and no facial plethora. On auscultation, the patient had bilaterally good air entry and bilateral rales, as well as S1/S2, regular rate and rhythm, and no murmur.
Her abdomen was soft, nontender and not distended. There was no edema of the extremities, and pulses were present.
Laboratory workup revealed white blood cell count 12×10 9 /L; hemoglobin and hematocrit 13.5 g/L and 42.9%, respectively; platelet count 392×10 9 /L; sodium 140 mmol/L; potassium 4.7 mmol/L; chloride 102 mmol/L; bicarbonate 27 mmol/L; blood urea nitrogen 7 mmol/L; and creatinine 88.4 μmol/L.
An electrocardiogram showed normal sinus rhythm, anterior Q wave and inverted T wave in leads V3 to V6. Myocardial infarction was ruled out by telemetry in conjunction with two sets of negative cardiac enzymes, and the attending cardiologist referred the patient for a work-up for lung mass, and to rule out SVC syndrome. Abdominal and pelvis CT scans were negative for metastases (Figures 2 and 3) .
Under the medical service, patient was treated for congestive heart failure with furosemide, carvedilol, a angiotensinconverting enzyme inhibitor, spironolactone and acetylsalicylic acid.
After pulmonary consultation, the patient was diagnosed with lung cancer, unknown type, and pulmonary function tests and results of a previous biopsy from the Dominican Republic were requested. Oncology service was called for possible radiotherapy, and dexamethasone 2 mg by mouth every 6 h was prescribed.
The report from a previous biopsy was suggestive of squamous cell carcinoma. Bronchoscopy and biopsy were repeated, and bronchial wash cytology was positive for squamous cell carcinoma.
The patient's neck swelling and other symptoms improved, and she was discharged home with an appointment for radiotherapy, and appointments in the cardiology, pulmonary and oncology clinics.
DISCUSSION
SVC syndrome was first described by William Hunter in 1757 in a patient with a large syphilitic aortic aneurysm compressing the SVC. It occurs in approximately 15,000 persons in the United States each year (1) . SVC syndrome is the clinical manifestation of SVC obstruction and occurs through external compression, thrombosis or invasion of the vein. SVC syndrome is now almost exclusively (more than 90%) secondary to malignancy. The most common malignant cause is nonsmall cell lung cancer in approximately 50% of patients, and is the cause of SVC obstruction in the present case review.
Our patient presented with the classic findings of dyspnea (which is the most commonly reported symptom in literature), facial swelling, head fullness, neck distension (exacerbated by bending forward or lying down) and cough (secondary to functional compromise of the upper airways).
To understand the clinical manifestations of the syndrome, an appreciation of the regional anatomy is necessary. Because the venous drainage from the upper extremities, upper thorax and head is obstructed, SVC syndrome presents with symptoms related to engorgement of these areas. Both the degree of SVC compromise and the extent of collateral veins determine the varied clinical presentation, which can be as mild as slight facial and upper extremity edema or as dire as intracranial swelling, seizures, hemodynamic instability and tracheal obstruction. The rapidity of onset of symptoms and signs from SVC obstruction is dependent upon the rate at which complete obstruction of the SVC occurs in relation to the recruitment of venous collaterals. Our patient developed symptoms within 10 days, which favours a diagnosis of malignancy because the rapidity of tumour growth does not allow adequate time to develop collateral flow.
In the past, SVC syndrome due to malignant disease was considered a potentially life-threatening medical emergency requiring immediate radiation therapy. However, in the present case, we took a less aggressive approach. Symptomatic obstruction is often a prolonged process developing over a period of weeks before clinical presentation; therefore, deferring therapy until a full diagnostic work-up has been completed does not pose a hazard for most patients, provided the evaluation is efficient and the patient is clinically stable. Furthermore, prebiopsy radiation may obscure the histological diagnosis.
Most cases of SVC syndrome are diagnosed readily on clinical examination alone, but several diagnostic tests and procedures may be useful. When a patient presents with suspected SVC syndrome, the first step is to obtain an imaging study to both confirm the diagnosis and assist in treatment decisions. Magnetic resonance imaging, contrast-enhanced CT scanning, radionuclide flow studies and traditional venography are all adequate modalities, but CT scanning is the most readily available technology in most centres. CT scans and magnetic resonance imaging also provide information regarding possible etiologies and, thus, can direct the approach to a tissue diagnosis. The approach to establishing a tissue diagnosis is defined by both the patient's clinical stability and the findings on clinical examination and radiographic studies. Tissue diagnoses are important because they guide treatment; specifically, they identify patients for whom SVC syndrome should be treated with combination chemotherapy rather than with local measures such as radiation therapy or percutaneous vascular procedures.
Treatment of SVC syndrome is divided into supportive and definitive therapy. An obvious therapeutic manoeuvre is to elevate the patient's head to decrease the hydrostatic pressure and thereby the edema. There are no data documenting the effectiveness of this manoeuvre, but it is simple and without risk. Glucocorticoid therapy (dexamethasone, 4 mg every 6 h) is commonly prescribed, although its effects have not been formally well studied. Loop diuretics are also commonly used, but it is unclear whether venous pressure distal to the obstruction is affected by small changes in right atrial pressure. SVC obstruction is a strong predictor of poor prognosis in patients with non-small cell lung cancer. Many clinical trials show no significant difference in the rate of relief from the SVC syndrome whether chemotherapy, radiotherapy, or chemotherapy with radiotherapy was used.
CONCLUSIONS
SVC syndrome is most frequently encountered in patients with malignancies (especially in patients with lung cancer). Patients typically present with shortness of breath along with facial and upper extremity edema. We recommend obtaining a histological diagnosis before initiating treatment. Radiation therapy with or without chemotherapy is the mainstay of treatment for most patients. Intravascular stents are proven to be safe and effective and allow the most rapid resolution of symptoms. Because the overall prognosis of the majority of patients with malignancy is poor, palliation is often the focus of treatment.
